A patient's perception about his or her ability to perform physical maneuvers during either activities of daily living or more challenging tasks, such as those specific to athletic performance, has become an important piece of the medical-assessment process. In addition to routine clinical measures of motion and strength, accounting for perceived physical capability (the patient's opinion about his or her ability to perform athletic maneuvers at a specific point in time) has been theorized to contribute to the overall success of patient outcomes in rehabilitation because it integrates subjective information with objective measures specific to an individual patient. [1] [2] [3] [4] [5] Along with demonstrable clinical or performance maneuvers, an athlete's perceived physical capability to perform sport-specific tasks is an important consideration for returning to active competition. When an injury occurs, the common goal for both athlete and clinician is to return the athlete to activity with at least the preinjury level of capability. Ideally, returning the athlete to the preinjury level of objective physical capabilities (demonstrable tasks) while accounting for subjective considerations (perceived tasks), in which the athlete perceives his or her level of physical capability and quality of life as restored relative to the injured structure, would assist clinicians in obtaining optimal outcomes through the use of integrated information.
Patient-oriented outcome measures have become a common component of injury assessment in sports medicine and orthopaedics. Self-reported patient outcomes are typically collected by administering a reliable ques-tionnaire after an injury. The questionnaire routinely asks a patient to rate his or her self-perceived ability to perform activities of daily living or more challenging tasks, such as sport or recreational activities (eg, running, pivoting, throwing). Traditionally, these measures are obtained at the initial injury evaluation and periodically throughout treatment or at least at discharge to determine if progress is occurring. Ultimately, a final set of measurements helps the clinician determine if an appropriate amount of change has occurred from initial evaluation to the end of rehabilitation so the clinician can discharge the patient from care. However, considering that the clinical goal is to return the patient to the preinjury level of performance, how the individual athlete perceived himself or herself before the injury occurred is important to know. This gap has been evident in previous case series in which authors [6] [7] [8] [9] [10] [11] have reported return-to-participation rates or return-to-preinjury levels of athletic performance based on asking patients 2 years or more after discharge if they had returned to preinjury levels of activity. The lack of a prospective subjective or objective assessment of preinjury baseline capability decreases the ability to confirm if the athlete has returned to the preinjury level of activity. Unfortunately, retrospective assessments in case-series reports are often limited in interpretation because of the possibility of recall bias given the length of time from injury to end of treatment to clinical follow-up.
In a recent cross-sectional study, Cameron et al 12 obtained prospective outcome scores for incoming military cadets with and without a history of knee-ligament injury. Individuals with a history of knee-ligament injury had lower scores (0-to 12-point difference in median value) than individuals who did not have an injury history per the Knee Injury and Osteoarthritis Outcome Score (KOOS).
12
These results helped to identify a potential relationship between previous injury and current lower level of perceived physical capability after supposed injury resolution. However, given that the authors focused on 1 anatomical joint and 1 distinct population, it would be beneficial to know if a specific history of injury to different anatomical joints has a similar effect on the perceived physical capability of a heterogeneous population. Therefore, the primary purpose of our study was to perform a descriptive analysis of perceived measures of physical capability for the knee, shoulder, and elbow during preparticipation physical examinations for collegiate athletes. Self-perceived physical capability was assessed by distributing selected subscales of the KOOS questionnaire and the Kerlan-Jobe Orthopaedic Clinic Shoulder and Elbow (KJOC) Score. The secondary purpose of our study was to investigate potential differences in outcome scores between individuals with and without injury histories. We hypothesized that athletes with a history of injury would have lower outcome scores, indicating decreased perceived physical capability when performing sport activities.
METHODS

Design and Setting
To answer the primary question, we conducted a crosssectional study to assess preseason self-perceived physical capability specific to athletes. We used a cross-sectional design to evaluate differences in knee, shoulder, and elbow scores between athletes with and without a self-reported upper or lower extremity injury history during preseason physical examinations. The knee, shoulder, and elbow were selected as anatomical joints of interest because more than 75% of the injuries treated in the primary author's facility occur at or around these joints.
Participants
Athletes were recruited from 5 institutions (3 National Association of Intercollegiate Athletics institutions and 1 each from National Collegiate Athletic Association Divisions I and III institutions) currently receiving physician or athletic training services from the primary or senior author's facilities. Each athlete was asked to complete a hard-copy survey packet during the preseason preparticipation physical examination; the data were included if he or she was cleared medically to participate in sport per the team physician. Volunteers were excluded if they were being treated for a musculoskeletal injury that prevented them from participating in athletics or if they were not medically cleared to participate in sport via the physical examination. The research team was invited to attend select physical examination dates, which each school's athletic training and medical staff provided, through the middle to late summer before the beginning of the fall sports season, when the largest number of physical examinations would be conducted. Participant recruitment and survey completion occurred only by the research team at the attended physical examinations. We briefed participants on the purpose of the surveys and any potential risks and gave them the option of being excluded from the study. They were also informed that no identifiable protected health information would be collected. The study was granted a waiver for informed consent because identifiable protected health information would not be collected and was approved by the Institutional Review Board of Lexington Clinic.
Study Questionnaires
After having a physical examination by a team physician and receiving medical clearance to participate in sport, each athlete was instructed to complete a general information demographic form that included age, years participating in the present sport, sex, history of injury, and sport. History of injury was questioned in a binary fashion (yes or no) for the 3 anatomical joints of interest: knee, shoulder, and elbow (eg, ''Have you ever had a shoulder injury?''). Unlike previous work 13 in which history of injury was specifically defined as the loss of at least 1 day of athletic participation or an event requiring medical attention, we intentionally wanted to avoid hindering individual perception, thereby allowing personal experiences to influence the survey responses. Using patient experiences as defined by the individual was believed to reflect daily clinician-patient interaction during a clinical assessment. Therefore, injury was defined as ''any event an individual could recall that he or she would personally consider to be an episode of injury but not necessarily sustained during participation in athletics,'' which fit the purpose of the study. 14 In addition to the demographic information, participants were instructed to complete 2 self-reported outcomes questionnaires: KOOS 15 and KJOC. 16 We selected these questionnaires because they could be applied across multiple sports and because no single questionnaire would be ideal for all sports. They were also selected for their applicability to the knee (KOOS) and shoulder and elbow (KJOC) and their usefulness in gauging sport-specific maneuvers in athletes rather than the performance of less rigorous activities of daily living. Self-perceived physical capability was defined as the individual player's view of his or her ability to perform athletic tasks based on the current personal view of the specific joint. We did not modify the instructions for or questions of the KOOS subscales or the KJOC from their original constructs. The KOOS contains 5 subsections that ask participants to rate their relative status regarding symptoms, pain, activities of daily living, sports and recreation, and kneerelated quality of life. 15 Each subsection comprises a series of 5-point Likert scales that are transformed to be read from 0 to 100 (100 ¼ high level of physical capability or ''best'' score) and are scored separately. For the purposes of our study, we selected only the Sports and Recreation Function (KOOS Sport ) and Knee-Related Quality of Life (KOOS QOL ) sections because of their relevance to athletic populations and because each section of the KOOS can be scored and interpreted separately. Given our hypothesis that existing knee conditions could psychologically affect knee-specific activities, we selected the KOOS QOL as a means of capturing this phenomenon. Roos et al 15 reported that the reliability of the KOOS Sport (intraclass coefficient ¼ 0.81, measurement error ¼ 8.3 points) and KOOS QOL (intraclass coefficient ¼ 0.86, measurement error ¼ 5.6 points) are excellent.
The KJOC comprises 10 individual questions scored via visual analogue scales that are 10 cm long. The results of the 10 questions are summed, and the total score is reported from 0 to 100 (100 ¼ high level of physical capability or ''best'' score). This questionnaire has been found to be sensitive to athletes in overhead sports, 16 but we selected it because of its specific questions about upper extremity athletic performance and because it is the most specific upper extremity athletic performance instrument available to date. The KJOC has a reported intraclass correlation coefficient of 0.88 and measurement errors of 3 points for previous shoulder injury and 4 points for previous elbow injury. 16 
Data Reduction
The research team manually entered all paper questionnaire data into an electronic database. Using previously established methods, 15 we transformed the KOOS item scores from the Likert-scale categories to integers of 0 to 4, which allowed the score for each section to be calculated on a scale from 0 to 100. The KJOC visual analogue scales were measured manually with a standard tape measure to the nearest 0.1 cm. The scores for all 10 questions were combined for a total score from 0 to 100.
Statistical Analysis
Summary statistics for demographic items were calculated and reported as means and standard deviations for continuous variables, and frequencies and percentages were reported for categorical variables. For the primary purpose, the summary values for knee, shoulder, and elbow selfreported physical capability were obtained by calculating summary statistics for all athletes, consisting of mean score, standard deviation, 95% confidence interval, median score, interquartile range, minimum and maximum scores, and ceiling effects. For the secondary purpose, we conducted 4 planned comparisons, examining the self-reported scores between individuals with and without a history of injury for each anatomical joint and the appropriate outcomes instrument (KOOS Sport : knee; KOOS QOL : knee; KJOC: shoulder and elbow). Normality was examined using a Shapiro-Wilk test, which indicated that the study variables were not normally distributed (P , .001). Therefore, 4 independent nonparametric Mann-Whitney U analyses were performed to identify the differences between injury history and each self-perceived score (KOOS Sport score: knee-injury history; KOOS QOL score: knee-injury history; KJOC score: shoulder-injury history; KJOC score: elbowinjury history). To differentiate between participants with and without a history of shoulder or elbow injury on the KJOC, each condition needed to exist separately; therefore, when comparing participants with and without a history of shoulder injury, we excluded participants who also reported a history of elbow injury from the analysis. Similarly, when comparing participants with and without a history of elbow injury, participants who also reported a history of shoulder injury were excluded. In addition, pairwise Cohen d calculations were performed to determine the relative effect size of any differences in outcome scores. 17 The effect size is often used to determine if mean differences are large enough to be considered clinically meaningful; Cohen defined effect sizes as small (0.2), medium (0.5), and large (0.8). 17, 18 Participants with missing data were not included in the analyses. We performed all statistical calculations using STATA/IC (version 13.1; StataCorp, LP, College Station, TX). The a level was set at .05.
RESULTS
Demographic information was obtained from 738 athletes at 5 collegiate institutions participating in 19 sports ( Table  1 ). The greatest number of athletes actively participated in football and represented 29% of the athletes surveyed (Table 2) . Among the 350 athletes who reported a history of injury, a total of 445 injuries were noted: a previous knee injury in 208, a previous shoulder injury in 180, and a previous elbow injury in 57. The median values for the KOOS Sport , KOOS QOL , and KJOC for all 738 athletes were 100 (Table 3) . Athletes with previous joint injuries reported less perceived physical capability (P , .001) on both KOOS subscales and the KJOC ( Table 4 ). The effect sizes for the differences were large, ranging from 0.89 to 1.4 for the KOOS subscale scores and from 1.2 to 1.3 for the KJOC scores.
DISCUSSION
Self-reported outcome questionnaires are used regularly to assess a person's current perceived ability to perform activities of daily living or more demanding tasks, such as maneuvers performed in athletics. 15, 16, [19] [20] [21] These questionnaires are often initially distributed at the start of rehabilitation (ie, when the person is injured) and assist clinicians in measuring changes as the person progresses through the recovery process, culminating with discharge from formal treatment and return to the individual's desired activity. Return to athletic activity after rehabilitation often carries the expectation of returning to the preinjury level of play; however, measures of self-perceived ability to perform athletic tasks before the exposure to injury are limited.
12,22-24 Thus, we conducted this study to identify baseline self-reported physical capability relative to the perceived state of the knee, shoulder, and elbow in a wide array of athletes before injury exposure.
Our first main finding was that overall, collegiate athletes reported upper-level scores on selected KOOS subscales and the KJOC that were similar to values previously reported in the literature. 12, 16, 22, 24 The fact that most athletes in our study reported high and often perfect scores was not unexpected, as they were instructed to complete the questionnaires at a time when they were assumed to be unaffected by injury. In addition, the athletes were cleared medically by the team physician(s) before completing the questionnaires, adding another level of expectation for high scores. However, whereas we obtained self-perceived scores for a heterogeneous group of athletes and we aimed to identify group characteristics, results specific to an individual athlete may be more appropriate for making accurate clinical decisions about that person, as group scores could mask individual concerns. 1, 22 After athletes were categorized by injury history, we noted that the high overall scores decreased in those with a previous injury, despite all study participants' having received medical clearance to compete in their sports. The reduction in score was more evident for participants with previous knee injuries as measured by the KOOS QOL and those with previous shoulder injuries as measured by the KJOC. These findings suggested that previous injury indeed can negatively affect an individual's perceived physical capability. The meaningfulness of an identified relationship between injury history and perceived physical capability is strengthened by the observed differences, which exceeded reported measurement errors for the outcome instruments, as well as the resultant large effect sizes.
In several investigations, 12, 23, 24 researchers have shown that certain active groups with injury histories also have lower outcome scores and increased symptoms both before and after physical activity. Active professional baseball players and military cadets with injury histories have lower perceived outcome scores as assessed via the same questionnaires used in this study. 12, 24 Similarly, using different upper extremity questionnaires (including the Rowe Shoulder Score, the Simple Shoulder Test, the American Shoulder and Elbow Surgeons Score, the Constant-Murley Shoulder Score, and the UCLA EndResult Score), researchers 23 conducting a midseason assessment of uninjured collegiate athletes observed an increased incidence of shoulder-related symptoms in those with previous injuries. These findings highlight the importance of comprehensively screening all athletes because traditional medical qualification does not necessarily account for the individual player's perception of his or her ability to perform dynamic athletic maneuvers, whether basic (forward running or jumping) or complex (throwing, striking, or cutting). With the current paradigm shift from the biomedical focus (disease-driven clinical care) to the biopsychosocial focus (patient as an active participant), 25 we recommend parallel screening involving both the traditional medical examination and the assessment of self-perceived physical capability to provide a broader view of the individual person and factors that could negatively affect physical performance or well-being. Furthermore, supplementing the patient-reported outcome measures with some assessment of injury history would likely provide clinicians with more information about why a specific magnitude of outcome score resulted. Researchers [26] [27] [28] have also established that a predictor of future injury is past injury, so prospective assessment of injury history and perceived physical capability may help clinicians identify athletes at risk for future injury. This work has been pivotal in identifying factors that contribute to injury risk; however, prospective assessment of perceived physical capability via the questionnaires we used has not been applied to predicting injury. The combination of an injury-history questionnaire and a patient-reported outcome measure, such as the KOOS or KJOC, might identify a previously injured athlete who can participate in his or her sport but who does not believe that the affected knee or shoulder is functioning optimally based on the previous injury experiences. The prospective method of assessment could help identify potential impairments possibly resulting from incomplete recovery or rehabilitation from past injury. In addition, identifying players with previous injuries and their perceived abilities to perform physically could allow clinicians to efficiently develop athlete-specific injury-prevention programs; identifying scores below a certain threshold for specific athletes rather than an entire team may help individualize treatment plans. Whereas it is beyond the scope of our findings, future researchers could investigate if athletes who have previous injuries perceive their physical performance capabilities to be less than reported reference values and are at greater risk for future injury.
Loosely defining the term injury allowed each participant to define injury in his or her personal context and was a potential limitation of this study. The broad description allowed each participant to use his or her own perception and definition of what an injury was. We opined that injury could occur at any place or any time and was not necessarily specific to sports, such as when an athlete was not practicing or competing (ie, the off-season); therefore, restricting the definition to missed participation time or only conditions for which medical treatment was sought would potentially eliminate personal or contextual definitions of injury.
14 The self-reported values detailed in this study showed that however an individual chose to define it, an injury was important enough for the occurrence to be recalled and to produce a difference in the reported scores for both upper and lower extremity questionnaires. Our findings are interpreted most appropriately as showing a connection between reporting a lower level of perceived physical capability relative to a predetermined ''best'' score and having sustained a previous injury to the knee, shoulder, or elbow. Yet the exact values in this report should not be used as cut points for making clinical decisions about the ability or inability to perform athletic tasks. In future studies, researchers should further investigate the clinical utility of the self-reported measures provided by athletes before a competitive season begins. Our study had other potential limitations. First, the KJOC has 1 question related to pain but does not have a specific pain score or section, whereas other sections of the KOOS, which we did not use, provide scores for symptoms and for pain. Given the lack of a specific symptoms or pain score on the KJOC, we decided not to distribute those same subsections of the KOOS so we could capture similar information on the 2 questionnaires. We also decided not to administer all KOOS subsections so we could focus on specific components most relevant to athletes (ie, questions specific to perceived physical capability). We believed the primary study question could be answered appropriately in the executed manner because each section of the KOOS can be scored and interpreted separately. Second, the binary design of the injury history questions does not account for severity of pain or injury, type of injury, or duration of injury. Variations in perceived physical capability were possibly related to these components; however, all athletes were cleared medically to participate in sport, and no important examination finding that would have otherwise disqualified an athlete from participation was noted. Third, we did not obtain rehabilitation history or specific information about treatment. Responses could have been affected by previous experiences with rehabilitation (if any), including number of treatments or visits, access to clinical care, and mode of treatment. We recognized that, whereas the athletes were qualified medically to participate in their sports, physical deficits, impairments, or joint derangement could have been present and in varying severities. Despite these limitations, the method of assessment for self-reported physical capability specific to athletics in this study mimicked clinical practice, whereby clinicians select questionnaires based on a litany of factors, including the patient component in the rehabilitation process, with the understanding that not all potential confounding variables can be accounted for in clinical practice.
CONCLUSIONS
Similar to previous literature, our observations showed that overall, perceived physical capability specific to the knee, shoulder, and elbow was high for athletes before a competitive season began. However, athletes reporting a previous injury had lower perceived physical capability before a competitive season. This self-assessment of jointspecific capability may supplement preseason physical examinations and indicate that particular athletes need further monitoring or care during the season. Although this has not yet been determined, prospective collection and use of preseason perceived physical capability may guide goal setting in rehabilitation and return to participation, providing a patient-specific measure on which clinicians can base clinical decisions.
